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1. INTR~O~JCTI~N 
In [I], we have introduced the concept of a flat A-signalizer functor 0 
on a finite group G and the related notion of the elements of PI,(A), where 
A denotes an abelian 2-subgroup of G with m(A) > 3; and we have there 
proved the following theorem: If A is an abelian 2-subgroup of the group G 
with m(,4) 2 6 and G possesses the&t A-sign&m+ functor 0, then the elements 
of I&(A) generate a subgroup of G of odd order. 
Our purpose here is to strengthen the above result by eliminating the 
assumption of flatness and hence by proving2 
THEOREM A. If A is an abelian 2-subgroup of the group G wit?1 m(A) > 6 
and G possesses the A-signalizer functor l?, then the elements of E&,(A) generate 
a subgroup of G of odd order. 
Theorem A represents a considerable improvement of the above-quoted 
result of [I] inasmuch as the definition of an A-signalizer functor on a group 
G involves only conditions on the centralizers of the involutions in A, while 
that of flatness involves, in addition, conditions on the p-local subgroups 
of G containing A for all odd primes p. 
The proof of Theorem A is based upon two simple observations: First, 
the proof of the above result of [I] remains valid under a slightly weaker 
definition of flatness, which we shall call weak$atness; second, if one tries 
to prove Theorem A by induction on the order of G, it is possible to establish 
weak flatness for the p-local subgroups of G containing A, p odd, by induction. 
--___ 
1 Supported in part by Air Force Office of Scientific Research grant AF-AFOSR- 
1468-68 and Sational Science Foundation grant GP-9314. 
z It was John H. Walter who first suggested that in some circumstances flatness 
rmght be established by induction. 
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To explain the concept of weak flatness, recall that an A-signalizer functor 0 
on G is said to be frclt if for any p-local subgroup H of G containing A, 
p odd, the elements of II,(A) contained in H all lie in O(H). As a direct 
consequence of this definition, the elements of PI,(L4) contained in Zrl possess 
a unique maximal element (contained in O(II)), which in [I] we have denoted 
by d(H). However, only the existence of B(H) entered into any of the 
arguments of [I]; the fact that B(H) was contained in O(H) was used in 
no other way than to prove its existence. We arc thus led to make the following 
definition: 
DEFIKITIOK. An A-signalizer functor B on a group G will be called 
weakly flat provided for any p-local subgroup H of G containing A, p odd, 
the elements of II,(A) contained in H possess a unique maximal element 
(equivalently, generate a subgroup of H of odd order). We denote this 
unique maximal element of I?,(A) in H by B(H). 
In view of the preceding remarks, the above-quoted result of [I] continues 
to hold if the A-signalizer functor 0 is assumed only to be weakly flat. 
2. PROOF OF TNEOREM A 
We proceed by induction on the order of G. 
Case 1. O(G) # 1. Set G = G/O(G) and let x denote the image in G 
of a subgroup or element X of G. For each involution a in A, set 
We shall verify that 8 is an A-signalizer functor on G. Since O(G) has -- -- 
odd order, Gc(s) = CG(a) and O(Cc(if)) = O(C&a)). We use these facts 
repeatedly. 
Since 0 is an A-signalizer functor on G, 
W&4) C O(C&)> and wx4) a cd4 
Hence #(C~(ii)) = S(C,(u)) _C O(Cc((i)) and o(C~(a)) 4 Cc(a). Furthermore, 
if b is any involution of A, we know that e(C,(a)) n Co(b) _C 8(C&)). Hence ___ - ___ 
e(C,(a)) n C,(b) C 0(&(b)) and consequently &C&)) n C&) _C &C&i)). 
Thus 8 satisfies conditions (a) and (b) in the definition of A-signalizer 
functor. 
Finally let B be a subgroup of 2 such that m(J/B) < 2, let is E Q1(B)#, 
and let EE NC(B). If B denotes the subgroup of A whose image is B, then 
NC(B) is the image of N,(B) in G and so there exists an element x in IL;,(B) 
whose image is K Also m(AiB) < 2. Hence if u is an involution of B whose 
image is il, we have (O(C,(u)))z = e(Co(@)) by definition of an A-signalizer 
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functor. But then we conclude at once that (&C~(ii)))” = &C&U”)). Thus 
condition (c) also holds and so 0 is an A-signalizer functor on G, as asserted. 
Since 1 G i < / G I and m(a) : m(A) > 6, it follows now by induction 
that the elements of I&(A) in G generate a subgroup 8(G) of G of odd order. 
Denote the inverse image of 8(G) in G by M. Since O(G) and 8(c) haVc odd 
order, so also does M. Furthermore, since O(CG(a)) L-Z &Cc(a)) C a(G), 
w:e have that e(C,(u)) C M for each involution a of A. But then if K is an 
element of &,(A), it follows that K : {K n e(C,(a)) 1 u E O,(A)@) L M. 
Thus $2 contains the subgroup generated by all elements of M,(A) in G and 
hence this subgroup has odd order, as required. 
C/k.w 2. O(G) =: 1. In view of the modified form of the results of [$I 
discussed above it will suffice to prove that 6 is, in fact, weakly flat. Thus 
if H is an arbitrary p-local subgroup of G containing A, p odd, we must 
show that the elements of M,(A) contained in H possess a unique maximal 
element. 
To prove this assertion, it will be enough to construct an A-signalizer 
functor d, on N with the property that the set of elements of II,(A) in H 
is precisely the same as the set of elements of M,(A) contained in If. Indeed, 
assume that this is the case. Since I1 is a p-local subgroup of G, p odd, 
and O(G) =.. I by assumption, fi is a proper subgroup of G and so Theorem A 
holds by induction for H. Hence the subgroup 4(H) generated by- the 
elements of II,(A) in 11 has odd order. But then $(ff) is also equal to the 
subgroup generated by the elements of PI,(A) contained in H and con- 
sequently $(11) itself is the unique maximal element of II,(A) contained in H, 
as required. 
We define fb in the obvious way: For each involution a in A, we set 
~(C~~U)) = e(c~(~)) n H* 
To prove that d, is an A-signalizer functor on H, we use the evident 
facts that C,(a)n H = C,I(a) and O(CG(a))n Z-I C O(CH(a)). Since 
q&-(a)) c O(C;;(a)), . f 11 rt o ows, in particular, that qb(CH(n)) C G(CH(a)). Since 
@(C,(a)) KI &(a), B{&(a)) n H a C,(Q) n H and so it also follows that 
~(~~(~)) <j CH(n). Furthermore, if h is an involution of A, then 
$(C&))n C,,(6) C H n B(C&)) n G(b) C H n @(C,(b)) = +(C,(b)). 
Finally, if n is a subgroup of A with m(A/B) z< 2, u E Q,(B)+, and x E N,(B), 
then clearly x E N,(B) and I$* = H, whence 
(#(~~(u))~ = te(~~(u)) n H)2 = (5(~~~~))~ n f-f” 
= B(C,(u”)) n E-l := ~(C,(ZP)). 
We conclude that 4 is an A-signalizer functor on H. 
481/33/4-s 
512 GORENSTEIN 
If K is an element of H,(A) in H, then 
K = (K n ~(C,(U)) 1 a E Q,(A)*) = (K n 8(&-(a)) n H 1 a EQ~(A)#) 
= <K n qG(a)) I a 6 -Q&q”), 
and consequently K is an element of P&,(A) contained in H. Reversing the 
preceding steps, it follows likewise that every element of H,(A) contained 
in I3 is an element of &(A) in H. Thus the set of elements of II,(A) in If 
is the same as the set of elements of l&(A) contained in H, and the proof 
of Theorem A is complete. 
REMARKS 
As pointed out in Section 2 of [I], the results of [I] continue to hold 
if we replace the normality condition in the definition of A-signalizer functor 
by the weaker assumption that e(C,(u)) <I /I(C,(u)), where /l(Cc(u)) denotes 
the subgroup of Co(u) generated by all A-invariant subgroups of Co(a) 
of odd order. One checks directly that the proof of Theorem ,4 goes through 
with obvious modifications if one uses this weaker definition of A-signalizer 
functor. 
In Theorem B of [Z], we have obtained an extension of the results of [I] 
to the case that A is an r-subgroup with m(Z(A)) 3 6, where r is an arbitrary 
prime. Clearly the present Theorem A has a corresponding extension for 
arbitrary primes. 
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